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.[*««] wrnm 

[ft ^ 1 ] lit S i : 1 . 0 %J^T, M n : 2 . 0 %gT, 0:0.5 
%J^T, Ni : 7-3 0% C r : 1 4 — 2 6 %, CtN £-£~frT 0 . 3 %J^T 
, & <£t>\ T i : 1.0 %WT, Z r : 2.0 %J£*T, Nb : 2.0 %&>T<D'J>t£ 

2 ] fi*T* Si : 1.0 %J^T, M n : 2.0 %VAT, 0:0.5 
%J6AT, Ni : 7-30%, Cr : 14-2 6%, M o : 3 %J^T, CtN^^ 
-frT : 0 . 3 %J^T, fecfctJf, T i : 1.0 %Jg*T, Z r : 2.0 %J^T, N b : 
2 . 0%J^T<Z>'i>&< lil:^ MPtfF e J: tf^ W^R&6% 
Mc^U |fiS*5»nm~l 0 0 nm©RIft»^|[3ntfiy, 

iit'S i : 1.0%J^T, Mn : 2 . 0 %J^T, O: 0.5 
%£TF, Ni : 7 — 3 0%, Cr : 14 — 2 6%, C H N Sr^iirT 0 . 3 %J£*T 
, feitf, Ti : 1.0 %J^T, Z r : 2.0 %J^T, Nb : 2 . 0 %&>T<D'Pft 
<ttli^ #aS#F e fej:t>^nr»M%*^^^^&^f 
ItS2 0 0 nmJ^T©»*e&iDX»*S: 7 0 0-9 0 0 °C T* Btf:f&7£, 

5 ] lit Si : 1.0 %J^T, M n : 2 . 0 %Jg*T, 0:0.5 
N i : 7 — 3 0 %, C r : 14 — 26%, M o : 3 %J£JtT, CtNl:^ 
i±T : 0 . 3%J^T, fccfctf, T i : 1 . 0 %J^T, Z r : 2 . 0 %J^T, N b : 
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m^m-t^^^^nmz o o nms^r^m^mmjin^i o 0-9 0 o-c 

[ft#£6] itfSBC N, T i, Z r, Nb©i (M) fr^aS [1] 
C«l] . 

f = (8.33(C)+7.14(N)j / (1.10(Zr)+2.09(Ti) 

+ 1.08- (Nb) ] —CI] 
IC J: »J ##>fc f ffi^ 0.4-2.0 7?&S»*^4 * fcl* 5 lC3B*©*If£ffiff3fi 

i o o°cjs*tt?3 o^raJ^Jtr h u ^>3>^;i/%b<te3tf-;i/^;i/& 

n mJ^T £. L % <D £ M V * 5 fff^ 4 * ti 5 JCSB«©i«BAtt iSSM* - * 7=- 

£-£;bi±T 0 . 3 %J^T> 1 0 OTHZlSV 1 .6 . 7 W/m • K&±<D 

F e tlfc««!fefflV^|t^ 6 aBIROWW^ttW^S*-^^^- 

[ft#3g9J ItrSBH-ffc^tt, »«ft&atIX»5fc&4 0 0-65 o°c<z>iss 
igclC 0 . 5 ~ 6 &ffltit&4fc, #MiMT'4 0 0 — 6 5 0TC©Mg^C&0 . 

5~6»Bl^t#Sfti:7 0 0-9 0 0°CT**«-<f-£Sf:£^4 *fe«5tC|B« 

©toi^in 7 o 0-9 o ovx-mmmm, mmj±m, mmm^BM&tr=. 

700-90 o wiii fcttirMiit, ixicfc^rloM 
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[0 0 0 1] 
[0 0 0 2] 

^#^©*T*^-^^^->f h**^ ^tlfcW^tt, ADXffi^e> ' 

[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
[0 0 0 6] 
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[0 0 0 7] 

8 0#, 1 9 9 4^, 5 2 9-5 3 51, fc^tf, H#£*^£#, f 27i 
, H5#, 1 9 8 8^, 4 0 0-4 0 2 KlC$g£3*lT V%5„ 
[0 0 0 8] 

, *g£ffi«tt&^j&&xtt<z>*&#» fiP*>, iEM*t6i^J;t>^$^ioi©AnxS{c^< 

[0 0 0 9] 

it^T, *nx©^(c^«$ti-sM^3i^;i/=¥-^i3l61i{c^:^VNz:i:^e>, ££JI 
[o o i o] 
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#2 001—052335 
#B8¥8 - 3 3 7 8 5 (1) , #Ffl¥l 0 - 1 9 5 5 0 2%&m (2) 

, mum, a*&mi&£, i84#, i 9 9 8^, 357-3621 o) ci 

[0 0 1 1 ] 

±m<D (2) ^j:t>* (3) izmmzftf-ttWT'iti/tf^mtffrWLL, a--*-? 

£t.LX%Lt>tl&M2 3 C6S^»^^7ffiH C r ttf&ftk. "TS fc&M 
ffl<0Cr»£3:Tlf, «££Sfr:S-f-£ = UMBftJC J: »J < lT£ 3 £ 

[0 0 12] 

_hfB(l) KliB*3nfc*mT?tt, Tl, ZrMCNb^^ttSlft 
[0 0 13] 

-tt^^iiiCcfcoT, i o o o x;«±o«fi* -efig^t ; >i - hiW4 xomffl 

[0 0 14] 

ir x ^ # (c o v \ t -g; & 2 *i T v v n 0 

[0 0 15] 

l «fc e> t -r ssRffli 
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[0 0 16] 
[0 0 17] 

C 1 ] lit* Si : 1.0 %J^T, M n : 2 . 0 %J^T, 0:0.5 %J^T, 
Ni : 7 — 30%, Cr : 14 — 26%, CtN £-£l±T 0 . 3 %J^T> £ «fc 
, T i : 1 . 0 %J^T, Z r : 2.0 %J£*T, Nb : 2.0 %JS*T ©4>fc < 4: % 1 
S£lt#> F e ^ i 0?^ Bll^ItU^ e> ^ l> tt«#«nm~- 

[0 0 18] 

[2] lit S i : 1..0 %J£AT, Mn : 2 . 0 %J£*T, O: 0 . 5 %J^T, 
N i : 7 — 3 0 %, Cr:14~2 6% Mo : 3 %J5AT, CilN &-£i±T : 0 
. 3 %J£AT, £ £t>\ T i : 1.0 %J^T, Z r : 2 . 0 %J^T, Nb : 2.0 %U 

mjsATT% 9 oft^%j^±©^--^^-r hmzm?2>z.nz'ftU}i-tz>H5mi& 

[0019] 

[ 3 ] Si : 1.0 %J^T, M n : 2.0 %J^T, O : 0.5 %J^T, 

Ni : 7 — 30%, Cr : 14 — 26%, C £ N £-£i±T 0 . 3 %J^T> 33 * t>* 
, Ti : 1.0 %J^T, Z r : 2.0 %J^T, Nb : 2.0 %JS*T0>4>fc < il =b 1 

a**«F e i: t>^ nrS^it^ ^ ^ § IfiK 5:lf t S 2 
0 0 am^T©i«Ml^$:7 0 0 — 9 0 0tt'@W, 

[0 0 2 0] 

[ 4 ] lit' Si : 1.0 %J^T, M n : 2.0 %&T, 0:0.5 %J^T, 

6 ffiliE#2 0 0 2 - 3 0 0 7 5 8 0 
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Ni : 7-3 0%, C r : 1 4 — 2 6%, M o : 3 %J^T, C £ N &-£i±T : 0 
. 3 %&,r. T i : 1.0 %J^T, Z r : 2.0 %J^T, Nb : 2.0 

T<D'P&< aSP^F e ^it>^nT^M#;^^^^II^$:^f 

5¥W B ii2 0 0 nm^T©#^MX^& 7 0 0-9 0 0°CX*miMm 

[0 0 2 1] 

trjfH [1] ~ [4] {C£T> Ti, Z r ££:teN b 5: 2m&>±m^Z>M 
-£©-£ff*&2 . 0%£*T#M£ bVN D 
[0 0 2 2] 

[5] fafBC, N, T i, Z r, Nb©| (MM) ^^S: [1] 
Cm 2 ] 

f = (8.33(C)+7.14 (N)) / Cl.lO(Zr)+2.09(Ti) 

+ 1.08 (Nb) ] — [ 1 ] 

fci: U^&fc f mtfO .4-2 . 0-e$>Z>Mm C3] [4 } jcSB«©?W:£ 

[0 0 2 3] 

m mornffi muajimm ^i/rn>f^i< tit & m r=. -? 

0 0 nmaTilLfetiC&MV^So 
[0 0 2 4] 

0°C{C£tf 1 6 .7W/m • KJ^iitf) F e »^T?f^»|S 

[0 0 2 5] 

mumtf&mz. mmmmnin^^^ o 0-6 5 on0>jaa?«tco.5 

~6f$fTO^> =&L<fcfc, #SiSSCJ3VNT4 0 0-6 5 0iCtf)M^c£0 . 



ffiSE# 2002-3007580 



#2001—052335 

5~6l$ra^tft#fift, 7 0 0 — 90 OTCTfff 
[0 0 2 6] 

iaSB®H^^^ j e-tiKi^<@^^M©ilJX^MStt, 7 0 0-9 0 
[0 0 2 7] 

±me>-mM&®.mmm.*-x9-T4 v&^y 700-90 

[0 0 2 8] 

0 nm©#3ftft##ttU 1 /*m«m'J, 9 0{bm%&.± 
[0 0 2 9] 

i, Zr, Nbfflj^ift«7cii:> cfe .ttJSN &-^tf««esrinx«&*«fe,- ^ 

«58&»tC£2iJAtfe, 7 0 0~9 0 0TCt«fmili:&§„ 
[0 0 3 0] 

o o°cj^T-e3 o^msk±rhvvi/sy^ji. tf-jmuzm^xm 

ffim^sf^j y^J y>f$.fcte-£&itMmZMl<. ^|§lttt2 0 0 nmJ£*T 
[0 0 3 1] 
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[0 0 3 2] 
[0 0 3 3] 

1 6 . 7W/m • KJK_h©F e^^T?f^583tlfc««S:MV^*ii:*« 
[0 0 3 4] 

[0 0 3 5] 

mffimux.nmz 4oo~65o wummc o . 5 ~ 6 m$u&&. % u < « 

#fi»eiCfeV^T, 4 0 0 — 65 OTICDMS^S: 0 . 5~6^^WT#Slfc 
[0 0 3 6] 

[0 0 3 7] 

#£oT, @-fbm^«, 7 0 0- 9 0 O^tHltSIil^lt 
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[0 0 3 8] 

2 0 0 n m«T, L < te^MHifezS 1 0 0 n mJ^T fc^F «T^^ 

[0 0 3 9] 

y y £ £ it nt&itmm iz j: o x mnimmmm -r z it ^^m^t>m £ u v * „ 

[0 0 4 0] 

7§Mt&c*fu 700-90 o°cT'©^s$)Sv^^i^r^as^$:ll^g•r-5r 

[0 0 4 1] 

z.nh(Dxm%*. mmzm. w&z\^&m&mmzwRtf^*fi*)Z-h\*. 
#&ffe>fc#>ic, mmmmizj:^>mm^mmt>m< i o o~9 o ort^Dits 

[0 0 4 2] 

_hfail|Hl^(Z)S&T% MMI: 7 0 0- 9 0 on^I/X^U ^fl©f 
[0 0 4 3] 

LVNJlM^tt, ^MFe -C r -N 
itUliFe-Cr-Ni -Mo 1" 3*-*5^-f hffl&Vh'J >y 

^ * H U Vh'J>yn Zm-f&-f £^tf>¥^!&11# 30~1000n nKDfgH 
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[0 0 4 4] 

ICO: yitSrWtS, 
[0 0 4 5] 

Xf>U^SIT'lt M2 3 (C, N) 6. M (C, N) ^©^Sftft. 

M'(C, N) m.mtm (Ml±T i , Zr, Nb) tt, 

[0 0 4 6] 

M2 3 (C, N) s^Sfti&fe.fcrfi/^vffiti, M (C. N) ^it^LTffi* 

^ot, ffiU«:R«MWffiffi#^LT, M (C, N) ^fb^AWii 
Tf»y, fOSia:»nni~10 0iim^S3llV^ 
[0 0 4 7] 

WAffi&^fcS-ftJ&v^feftictt, M2 3 (c, n) eKSftftfeitfi/^ffl 

tSTi, Zr£J;tfNb&, ^^«£j*t«K:M (C, N) ^Sftt^ltff 
mZ^ZZH. ^{CM2 3 (C, N) 6^iftt?:Mt5C, N5:M2 

3 (C, N) 6Kaft<ft#fffi«rlC, M (C, N) m^tmH LT#fm3i±3^£ 

[0 0 4 8] 

Ti, Z r £<f:t>*N b li, C, • N fc«fn:ft#*£ V*©Tf, M (C, N) iggft 
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[0 0 4 9] 

b^U M (C, N) ftS&ftfltfffflfk C N07h'J»y^Xi^Mt 
btlWtl«#ifflM2 3 (C, N) BfltSTfttotf, JfeTi, Zf, Nb07 

T, Ti, Zr, Nb&SV^iC, N<Z)f£#*l±, buIB^ [1] T?^S*l««SH 

BHKJCS/yTW^Sarft-TS S i £<fctfMn 

[0 0 5 0] 

fflefl:£l±.g>(DT, 2 6%#_t|S, L<tel 4 — 2 6%#«fcV^ 
[0 0 5 1] 

[0 0 5 2] 

[0 0 5 3] 

[0 0 5 4] 

Ti, ZrfcWNblt &«*m^«&;6lILfc»-&, ISM (C, N) KSHfc 
(DM2 3 (C, N) 6^ft®&«ijfflfl:t5 0 ^fcMM^i-S^^lCfcVNTl* 
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[0 0 5 5] 
[0 0 5 6] 

[0 0 5 7] 

C, Nte@?§M;, m^tmffim&lt<DWl&fr*>, 'M<i:to.0 2%a± 

[0 0 5 8] 

T% 0 . 5%£_t|5I£-rS 0 ^^Vl$:Mt5 S i lTi£t-5^ 
[0 0 5 9] 

Si, Mnl«M^^^©HM#^LT^iU$n, ^^iCMnttHW^Jil 

ltmj£*i£ 0 s i izmttm^mM^<nmM&'3&fr%mmLmA-tz> 

o Si, Mnli, ^^-T^^$:{Eiit-^fe«b^^;^M$ti-5©*W^ Lva c 
-*-r^-f h^^f>l/Xi©J I SM(C$CTS i ttl .0%J^T, Mn& 
2.0%J^T, #?&1><I$. S ite 0 . 6 %J^T, MnttO. 2%J^Tilt-^o 
[0 0 6 0] 



1 3 
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"T±A VZkTsT-y UXm<D J I SlfCfDT PliO . 0 4 5%J^T. S itO . 0 
3 0%Ji<T£1-£3£jW£ Uvx. 

[0 0 6 1 ] 

CUMM 1] 
[0 0 6 2] 

Wm4 7 0ml (DX^-y b*§g<£>jtf-;i/^;i/^#§ 1 f*J«, l^$gtf)^2 

;i/^;i^3#i te> ^-;i/^;v^®©iaiKM5_bcD^||^;i/^- 6{c##^7{c 

Jc@H«^tife4«(D^-;i/^;i/^i icii, tmz, 

;i/^#li e#*&K$-a:TJ3U. ^4^i^±. M^4i:^-;i/^;^tli(DW 

0KS5(Z)[lI«IS[i2OOr pmi:bfe 0 
[0 0 6 3] 

[0 0 6 4] 

(*»%) S:^l{C^-r 0 
[0 0 6 5] 
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NJ 



CO 



CO 



3 



I I 



s 



S 



s 



g 



s 



s 



in LA 
CO CO 



Csl CO 



S 

±3 



or 



1 9 6MP a©r^J>^*t 1 l*IBrJK±*ftW^*ffiaiIffi€:JiLfe*§*, RIB 
[0 0 6 6] 

Zr, Ti, Nb, VjSitJfMotCj:*^^*^. 



1 5 
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[0 0 6 7] 

0.12%C^M (il0No.5) IT, Zr, T i £ J: t>*N b ^iU 

# (^tl^tl^ 1 ©N o . 6, 7£J;t>*8) tttJH ^ 2MC3&g#l«U: bt V^ 
[0 0 6 8] 

S2{cxniiiifStcj:tj^Lfc^iftt$:^t^ o.i2%c«iM (m 

lCONo.5) , Mt>*(C V £ £ t>*M o (^ft^tim 1 CD N o . 9 & £ t>* 1 

0) &M2 3 (C, N) 6^mtm(Dfr-V&Z<DiZttLT, Zr, Ti^3J;t>*N 
b»# (^-tl^tl^ 1 <Z)N o . 6, 7£J:r>*8) &M 2 3 (C, N) 6 fc&it 
miZMX-XM (C, N) ^fb#^tlTV%S 0 BP*>, M (C, N) j^fl^cT) 

[0 0 6 9] 

^tbtZr^M Oft 1 CD No.. 6) <0ffl*K«:B 3 JC^Ttf, *S8SanM- 
[0 0 7 0] 

m 2 



N o. 


1 X&EHf&lcj: y hj£ L*:#tM<(fc#! 


1 


M 2S (C, N), 


5 


M 23 (C, N), 


6 


Z r (C, N), M a ,(C, N). 


. 7 


T i (C, N), M 23 (C, N), 


8 


N b (C, N), M 23 (C, N). 


.9- i 


M 23 (C f N), 


1 0 


M 23 (C, N), 



04 lC^-T5SSi:MSilS#^C7>|5^T*tt, K&H all-Pete hc7)M^(C 
[0 0 7 1 ] 



1 6 
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&Zr (C, N) &<fctfM2 3 (C, N) 6&gft^ 2 ##ifcl,TV^fc. !&|*J 
©«Sft»ttfii»nm~» 1 0 n nu ift#±<Dj&gft*W:!&&» 10nm~l 
0 0 n m-e^)o £o 
[0 0 7 2] 

Ofclgftttrtl 1JCM2 3 (C, N) 6lgftft'l3^ftLtfey, i&ft<Dj^ 
S-fb^ttfefia 1 0 n m~ 1 0 0 n nu i&#±tf>j^fl: 1 0 0 n m~ 2 

0 0 n mtfeofe. 
[0 0 7 3] 

Z<D£?IZ, Zr, T i tfciZN b &S&;&nl-<5 3 £ (C J: *j> H 5 ©J: 3 

(C, N) £<fct>*M2 3 (C, N) 6 ftSfcft 1 0 *qffffl#ft LT!&##1& 

[0 0 7 4] 

tsisiJ:yMT'*5. 4 o o~6 5 o^fcmj&R&teiiLfcv^ m.mt® 

[0 0 7 5] 

flJAfcC, Z r (glCNo.l 1) £<fctFT (glfflNo.l 5 

) fCol^T, f»ia^JEEiIIffi^n-fe^T?©#SiaSK:feV^T 5 0 0~6 5 0°CT* 

[0 0 7 6] 
[0 0 7 7] 
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C^3] 



3 



N o 




o, 2%wiij 




W if 


is y 






(Mm ) 


(MPa) 


(MPa) 


i n/ \ 
(%) 


(%) 




1 


0.7 2 


5 9 3 


8 0 9 


4 5 


6 3 


b 


2 


0.45 


9 5 4 


10 6 2 


3 1 


6 4 


a 


3 


0.5 8 


8 0 6 


9 3 0 


3 4 


6 2 


a 


4 


0.6 2 


7 0 5 


8 0 2 


3 2 


6 0 


a 


5 


0.6 5 


6 2 5 


8 16 


4 1 


6 1 


b 


6 


0.4 8 


9 3 3 


10 5 5 


3 3 


| 6 2 


a 


7 


0.5 2 


8 2 0 


9 4 6 


3 7 


6 4 


a 


8 


0.6 1 


7 3 2 


8 5 9 


3 8 


6 5 


a 


9 


0.6 6 


6 3 4 


7 8 5 


4 1 


6 3 


b 


1 0 


0.6 5 


6 15 


7 6 2 


4 2 


6 2 


b 


1 1 


0.4 


10 0 3 


10 8 5 


2 5 


6 5 


a 


1 2 


0.32 


112 2 


12 0 6 


2 2 


6 3 


a 


1 3 


0.25 v 


116 7 


12 3 0 


2 0 


6 1 


a 


1 4 


0. 2 


12 0 8 


12 5 0 


1 6 


5 8 


- a 


1 5 


0.5 8 


8 7 8 


10 2 3 


2 9 


7 0 


a 


1 6 


0.4 2 


9 5 4 


110 6 


2 5 


6 2 


a 


1 7 


0.4 5 


9 3 2 


10 8 3 


2 5 


6 3 


a 


1 8 


0.4 1 


10 15 


10 9 6 


2 8 


6 1 


a 


1 9 


0.4 4 


9 5 2 


10 7 4 


3 2 


6 4 


a 


2 0 


0.4 5 


9 3 8 


10 6 8 


3 0 


5 8 


a 


2 1 


0.4 3 


9 2 6 


10 5 9 


34 


6 5 


a 


2 2 


9 5 


24 1 


5 6 5 


6 0 


7 0 


b * 


2 3 


8 6 


2 4 1 


6 2 1 


6 0 


7 0 


b * 


2 4 


9 3 


2 4 1 


5 5 2 


6 0 


7 0 


b * 


2 5 


8 5 


2 4 1 


5 8 6 


5 5 


6 5 


b * 


2 6 


8 5 


2 4 1 


6 2 1 


5 0 


6 5 


b * 


2 7 




9 7 0 


115 0 


7 


2 8 


b * 



b : ]£«Ett 



[0 0 7 8] 

S£3fcM 1 (0 8 tf»©#y&gT?3*'*-fc®) tt|fi/a#C r:18l N i : 8 %#i£ 



1 8 
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(DX-Xt-T^ h&X^y (*1 2-2 6 ©jffijifc) ©«#fb 

t£5fcM2 (El 8 lit-^ft^fh^^f>l/ 
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